This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 



J 



Europaisches Palentamt 
European Patent Office 
Office ouropden dea brevets 



(12) 



01) EP 0 760 255 A1 

EUROPEAN PATENT APPUCATION 



(43) Date of publication: 

05.03.1897 Bulletin 1997/10 

(21) Application number: 96305259.1 

(22) Date of filing: 29. oa 1996 



y 



(51) mtci e : B01L3/02, B65G 47/90 



(B4) Designated Contracting States: 
DE FR GB NL 

(30) Priority: 31.08.1995 JP 223933/95 
11.01.1996 JP 3162/96 

(71) Applicant: Itoh, TeruakJ 
Kurnarnolo-ken 660 (JP) 



(72) Inventor Itoh, TeruaM 
Kumamoto-ken 860 (JP) 

(74) Representative: Jennings, Nigel Robin el al 
KILBURN & STRODE 
30 John Street 
London WC1 N 2DD (GB) 



(54) Nozzle apparatus for sampling and dispensing specimen 

(57) A nozzle apparatus for sampling-dispensing a 

specimen comprises a nozzle body (1 0) and an annular 

elastic bag (20) made of an elastic member (21) and 

formed to cover the outer circumferential surface at the 

distal end portion of the nozzle body (1 0) such that fluid 

such as air can be sealed in the inner space (24) of the 

elastic bag (20). When a specimen eampling<Jispenslng 
lip (40) Is mounted to the nozzle apparatus, fluid is sup- 
plied into the elastic bag (20). with the distal end portion 
of the nozzle body (10) kept Inserted Into a mounting 
section (41) of the tip, so as to expand the elastic bag 

(20) such that the outer circumferential surface of the 
bag (20) is pressed againstthe inner circumferential sur- 
face of the mounting sect ton (41 ) of the tip (40) so as to 
ensure a hermetic contact therebetween. When the tip 
(40) is detached from the nozzle appratus, the fluid with- 
in the elastic bag (20) is discharged so as to shrink the 
bag (20) and, thus, to cause the outer circumferential 
su rface of the bag (20) to be moved away from the Inner 
circumferential surface of the mounting section (41) of 
the tip (40), thereby to move the distal end portion of the 
nozzle body (10) from within the mounting section (41) 
of the specimen sampling-dispensing tip (40). 




FIG. t 
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Description 

The present invention relates to a nozzle apparatus 
lor sampling and dispensing a specimen, said appara- 
tus having a sampling-dispensing tip of throwaway type s 
mounted to a distal end portion of a nozzle apparatus 
and being used for sampling a specimen such as blood 
housed in a specimen container such as a parent test 
tube and for dispensing the sampled specimen Into a 
plurality of child test tubes depending on the purposes to 
of the dispensation. 

FIGS. 6 to 8 collectively show the construction of a 
conventional nozzle apparatus for sampling-dispensing 
a specimen, in which FIG. 6 Is an oblique view showing 
the state before mounting of a sampling-dispensing tip *s 
40 to a nozzle apparatus, FIG. 7 Is an oblique view 
showing IhB state after mounting o1 the tip 40 to the noz- 
zle apparatus, and FIG. 8 Is an oblique view showing 
the state Immediately after detachment of the tip 40 from 
the nozzle apparatus. 20 

As shown In FIG. 6, the conventional nozzle appa- 
ratus for sampling-dispensing a specimen comprises 
the nozzle body 30 and a stopper member 31 . The stop- 
per member 31 made of rubber, cork or another material 
having a slight elasticity is mounted to a distal end por- 25 
tlon of the nozzle body 30. The stopper member 31 Is 
sized to be exactly fitted into the opening of a mounting 
section 41 of the throwaway type sampling-dispensing 
tip 40. A proximal end portion 32, which extends upward 
In the drawing, of the nozzle body 30 Is connected to a J» 
gateway of a suction-discharge apparatus (not shown). 
The entire region of the nozzle apparatus is held mov- 
able in both vertical and horizontal directions by a mov- 
ing mechanism (not shown). 

The sampling-dispensing up 40 consists essentially ss 
of a tapered tubular body made of, for example, a resin. 
A tip portion 42 of a small diameter, which is adapted for 
sucking a specimen such as blood Into the tip 40 and 
for discharging the sucked specimen out of the tip 40, 
Is mounted to the distal end portion of the tip 40. 4o 

When the nozzle body 30 is moved by Ihe moving 
mechanism to a predetermined position relative to the 
sampling-dispensing tip 40 under a waiting state In 
which the mounting section 41 forms an upper portion 
and, then, Inserted from above as denoted by an arrow 4s 
S into the mounting section 41 of the tip 40, the stopper 
member 31 is engaged with the mounting section 41 so 
as to form an integral structure, as shown in FIG. 7. 

Where the stopper member 31 is pressed into the 
mounting section 41 of the sampling-dispensing tip 40, so 
the nozzle apparatus and the tip 40 are made mechan- 
ically Integral and hermetically Joined to each other, as 
apparent from FIG. 7. Asa result, the nozzle apparatus 
Is enabled to perform its function of sampling-dispens- 
ing a specimen via the throwaway type sampllng-dis- ss 
pensing tip 40 for the specimen. 

FIG. 8 shows that the tip 40 used tor samp ling-dis- 
pensing the specimen is detached for disposal from the 



stopper member 31 of the nozzle apparatus. 

A reference numeral 50 in FIG. 8 denotes a plate 
used as a tool for detaching the tip 40. It is seen that a 
semi-circular recess 51 is formed In one side of the plate 
50. The radius of the recess 51 is larger than the radius 
of the stopper member 31 and smaller than the cylindri- 
cal mounting section 41. of the sampl frig-dispensing tip 
40. 

In detaching the tip 40 from the stopper member 31 
of the nozzle apparatus, the nozzle apparatus is moved 
by the moving mechanism as denoted by an arrow U in 
RG. 8 such that the stopper member 31 passes upward 
through the semi-circular recess 51. In this step, an 
edge of the mounting section 41 of the sampling-dis- 
pensing tip 40 is caught by the semi-circular recess 51 , 
resulting in failure for the mounting section 41 to pass 
through the recess 5T, though the stopper member 31 
passes smoothly through the recess 51. Therefore, if the 
nozzle apparatus Is further moved upward, the tip 40 Is 
detached from the stopper member 31 so as to drop into 
a waste comaher (not shown). 

As described above, the conventional nozzle appa- 
ratus for 'sampling-dispensing a specimen comprises 
the nozzle body 30 and the columnar stopper member 
31 made of a relatively hard material such as rubber or 
corK which certainly has a slight elasticity, and mounted 
to the distal end portion of the nozzle body 30. In the 
conventional apparatus, the stopper member 31 Is 
pressed into the opening in the mounting section 41 of 
the sampling-dispensing tip 40 for the specimen. What 
should be noted is that, if the mounting section 41 of the 
tip 40 is deformed into, For example, an elliptical shape, 
the outer circumferential surface of the stopper member 
31 fails to fit the inner circumferential surface of the 
mounting section 41 . It follows that an alr-tlghtness can- 
not be maintained between the stopper member 31 and 
the mounting section 41 . 

Further, where an Impact-like vibration has taken 
place on the side ol the nozzle body 30, the vibration is 
transmitted substantially directly to the tip 40 because 
the stopper member 31 interposed between the nozzle 
body 30 and the tip 40 Is made of a relatively hard ma- 
terial. The Impact-like vibration transmitted to the sam- 
pling-dispensing tip 40 tends to cause the specimen 
sucked hto the u> 40 to drfe out of the tip 40. In view of 
the dripping problem, ft was customary in the past to 
take measures such as a soft-start control and a soft- 
stop control so as to prevent an impact^ike vibration 
from taking place on the side of the nozzle body 30. 
However, these measures caused the sampling-dis- 
pensing speed of Ihe specimen to be lowered, with the 
result that it was impossible to perform the sampling- 
dispensing operation efficiently. 

Still further, It was necessary to use a special tool 
such as the plate 50 for detaching the sampling-dis- 
pensing tip 40 from the nozzle apparatus. As a result, 
the sampling-dispensing apparatus was rendered com- 
plex in construction and bulky. In addition, use of the 
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plate 50 caused the tip detaching efficiency to be low- 
ered, leading to reduction in the efficiency of the sam- 
pling-dispensing efficiency ol the specimen. 

An object of the present Invention Is to provide a 
nozzle apparatus of types (a) to (c) given below forsam- 5 
plfang-dispenslng a specimen: 

(a) A nozzle apparatus for sampling-dispensing a 
specimen, which permits a sampling-dispensing tip 
for a specimen to be mounted to and detached from 10 
the nozzle body with safety, without fail and at a high 
speed, even if the mounting section of the sampling- 
dispensing tip is somewhat deformed. 

(b) A nozzle apparatus for sampling-dispensing a 
specimen, which permits preventing an impact-like J« 
vibration taking place on the side of the nozzle body 
from being transmitted substantially directly to the 
sampling-dispensing tip so as to prevent the spec- 
imen within the tip from being dripped out of the tip, 
and also permits increasing the speed of the sam- so 
pong-dispensing operation of the specimen. 

(c) A nozzle apparatus for sampling-dispensing a 
specimen, which permits eliminating a special tool 
for detaching a sampling-dispensing tip from the 
nozzle body so as to simplify the construction of the ss 
nozzle apparatus and to improve the tip detaching 
efficiency. 

A nozzle apparatus having any of constructions (1 ) 
to (2) given be tow is adapted for achieving the particular &> 
object of the present Invention: 



(1) A nozzle apparatus for sampling-dispensing a 
specimen, comprising: 
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a nozzle body for sampling-dispensing a spec- 
imen by sucking-discharging the specimen; 
an annular elastic bag made of an elastic mem- 
ber and mounted to surround the outer circum- 
ferential surface at a distal end portion of the 40 
nozzle body such that fluid can be sealed there- 
in; 

means lor mounting a sampling-dispensing tip 
for a specimen by supplying fluid into the elastic 
bag so as to expand the bag; and 45 
means for detaching the sampling-dispensing 
lip by discharging the fluid from within the elas- 
- tic bag so as to eh rink the bag. 

(2) A nozzle apparatus for sampling-dispensing a so 
specimen, comprising: 

a nozzle body having a proximal end portion 
connected to a gateway of a suction-discharge 
apparatus and a distal end portion removably *5 
inserted into a mounting section of a sampling- 
dispensing tip for a specimen; 
an annular elastic bag made of an elastic mem- 



ber such as rubber and mounted to surround 
the outer circumferential surface at a distal end 
portion of the nozzle body such that the outer 
circumferential surface of the bag can be her- 
metically brought into contact with the inner cir- 
cumferential surface of a mounting section of a 
specimen samplhg-dispenshgtlp, and that flu- 
id such as air can be sealed in the bag; and 
means for expanding-shrinHng the elastic bag 
by supplying fluid into the bag so as to expand 
the bag in at least a radial direction and dis- 
charging the fluid from within the bag so as to 
shrink the bag; 
wherein; 

fluid is supplied into the elastic bag in the step 
of mounting the specimen sampling-dispensing 
tip, with the distal end portion of the nozzle body 
held Inserted Into the mounting section of the 
Hp, so as to expand the bag In at least a radial 
direction such that the outer circumferential 
surface of the bag Is hermetically brought Into 
contact with the inner circumferential surface of 
the mounting section of the tip; and 
the fluid is discharged from within the elastic 
bag in the step of detaching the tip so as to 
shrink the bag such that the outer circumferen- 
tial surface of the bag is moved away from the 
inner circumferential surface of the mounting 
section of the sampling-dispensing tip, thereby 
removing the distal end portion of the nozzle 
body from within the mounting section of the tip. 

The nozzle apparatus for sampling-dispensing a 
specimen, which is set forth in any of items (1 ) and (2) 
described above, comprises a first fluid passageway tor 
sucking-discharging a specfrnen, said first fluid pas- 
sageway being formed along the axis of the nozzle body, 
and a second flu Id passageway coaxial with the first fluid 
passageway and used for supplying-exha Listing fluid in- 
to and out of the elastic bag. 

This invention can be more fully understood from 
the following detailed description when taken In con- 
Junction with the accompanying drawings, in which: 

FIG. 1 is a side view, the right-hand half region being 
broken away, showing the construction of a nozzle 
apparatus for sampling-dispensing a specimen ac- 
cording to a first embodiment of the present inven- 
tion; 

FIG. 2 shows how to use the nozzle apparatus ac- 
cording to the first embodiment of the present in- 
vention as well as the function performed by the 
nozzle apparatus, the nozzle apparatus being un- 
der the stale that fluid Is not sealed therein; 
FIG. 3 shows how to use the nozzle apparatus ac- 
cording to the first embodiment of the present in- 
vention as well as the function performed by the 
nozzle apparatus, the nozzle apparatus being un- 
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dsr the state that fluid is sealed therein; 
FIG. 4 shows how to use the nozzle apparatus ac- 
cording to a second embodiment of the present in- 
vention as well as the function performed by the 
nozzle apparatus, the nozzle apparatus being un- 
der the state that fluid is not sealed therein; 
FIG. 5 shows how to use the nozzle apparatus ac- 
cording to the second embodiment of the present 
invention as well as the function performed by the 
nozzle apparatus, the nozzle apparatus being un- 
der the state that fluid is sealed therein; 
FIG. 6 is an oblique view showing the construction 
of a conventional nozzle apparatus for sampling- 
dispensing a specimen, which covers the state be- 
fore mounting of a sampling-dispensing tip to a noz- 
zle apparatus; 

FIG. 7 e an oblique view showing the construction 
of a conventional nozzle apparatus for sampling- 
dispensing a specimen, which covers the state after 
mounting of a sampling-dispensing tip to a nozzle 
apparatus; and 

FIG. 8 is an oblique view showing the construction 
of a conventional nozzle apparatus for sampling- 
dispensing a specimen, which covers the state im- 
mediately after detachment of a sampling-dispens- 
ing tip from a nozzle apparatus. 

(First Embodiment) 

FIG. 1 is a side view, the right-hand half region being 
broken away, showing the construction of a nozzle ap- 
paratus for sampling-dispensing a specimen according 
to a first embodiment of the present invention. As shown 
in FIG. 1 , the nozzle apparatus comprises a nozzle body 
10 and an annular elastic bag 20 made of an elastic 
member and surrounding the outer circumferential sur- 
face in a distal end portion of the nozzle body 10. Fluid, 
Le., air In this embodiment, can be sealed In the hollow 
portion of the elastic bag 20. 

The nozzle body 10 comprises a cylindrical base 
body 11 havingapipe l2formed within the inner space 
thereof. The pipe 1 2 is coaxial with and is positioned a 
predetermined distance apart from the cylindrical base 
body 11. To be more specific, a predetermined space is 
provided between the outer surface of the pipe 12 and 
the inner surface of the cylindrical base body 11. An ex- 
ternally threaded portion Ha is formed in a proximal end 
portion (upper side in the drawing) of the cylindrical base 
body 1 1 for screw-engagement with an air lead member 
1 3. An air flow port A for imroducing-exhaustlng the air 
Irom outside-inside the nozzle body 10 in the steps of 
mount Dng-detachlng a tip for sampling-dispensing a 
specimen is formed in the air lead member 1& It is seen 
that a rubber packing 14 Is fitted over the outer circum- 
ferential surface of the pipe 12 projecting upward from 
the proximal end portion of the air lead member 1 3. Fur- 
ther, a cylindrical connector member 15 Is screw-en- 
gaged with the pipe 12. Still further, a lock member 17 



is screw-engaged with an upper end portion of the con- 
nector member 15 with another rubber packing 16 friter- 
posed therebetween. One end of a pipe 60 is connected 
via a connector member 1 8 to the upper end of the lock 
5 member 17, with the other end being connected to a 
suction-discharge port of a suction-discharge apparatus 
(not shown). 

A rubber packing 19 is interposed in the distal end 
portion between the cylindrical base body 11 and the 
10 pipe 12 so as to achieve a hermetic sealing between the 
cylindrical base body 1 1 and the pipe 1 2 in the distal end 
portion of the apparatus. 

The inner space of the pipe 12, which extends along 
the axis of the cylindrical base body 11, Is used as a 
is passageway M for sucking/discharging a specimen. 
Likewise, the annular space formed between the outer 
surface of the pipe 12 and the inner surface of the cy- 
lindrical base body 11 Is used as an air passageway N 
through which the air la Introduced Into and discharged 
20 from the elastic bag 20. As apparent from the drawing, 
these passageways M and N are coaxlaL 

The elastic bag 20, which is made of an elastic 
member21 such as rubber and is shaped like an annular 
bag, is mounted to surround the outer circumferential 
25 surface in the distal end portion of the nozzle body 1 0. 
The elastic bag 20 is prepared as follows. In the first 
step, one end portion of the cylindrical elastic member 
21 is fitted with a small diameter portion on the side of 
the distal end of the cylindrical base body 11. followed 
30 by fastening the fitted portion with a fastening ring 22 so 
as to fix said one end portion. Then, the cylindrical elas- 
tic member 21 is reversed or folded upward, and the re- 
versed other end portion is fitted with a large diameter 
portion on the side of the proximal end of the cylindrical 
35 base body 11, followed by fastening the fitted portion 
with anoth er fastening ring 23 so as to fix said other end 
portion and, thus, to form the annular elastic bag 20. 
When the annular elastic bag 20 is expanded by blowing 
air into an inner space 24 of the bag 20, the outer cir- 
40 cumferentJal surface of the bag 20 Is brought Into con- 
tact with the inner circumferential surface of the mount- 
ing section included in the specimen sampling-dispens- 
ing tip 40 shown In FIGS. 2 and 3. Incidentally, the air Is 
blown into the inner space 24 of the bag 20 through an 
43 air hole B extending through the circumferential wail of 
the cylindrical base body 11. FIG. 1 shows that, upon 
sealing of the air, the elastic member 21 ofthe elastic 
bag 20 is expanded as dehoted by a reference nu^ 
21\ 

« FIGS. 2 and 3 collectively show how to use the noz- 
zle apparatus for sampling-dispensing a specimen, 
which is constructed as described above. In the step of 
mounting a sampling-dispensing hp, the elastic bag 20 
mounted to the distal end portion of the nozzle body 10 
Is inserted Into the opening in the mounting section 41 
of the tip 40, as shown in FIG. 2. 

If the air is introduced under this condition through 
the air flow port A, the air flows through the air passage- 
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way N and, than, through the air hole B go as to be 
sealed in the Inner space 24 of the elastic bag 20. As a 
resuft, the elastic member 21 ol the bag 20 is expanded 
so as to cause the outer circumferential surface of the 
bag 20 to be brought into a hermetic contact with the s 
Inner circumferential surface of tha mounting section 41 
Included in the sampling-dispensing tip 40 over a depth 
U as shown in FIG. 3. In short, the nozzle body 10 is 
hermetically coupled with the tip 40 to form an Integral 
body- 10 

The resultant Integral body Is moved by a moving 
mechanism (not shown) to a predetermined position, 
followed by operating the suction-discharge apparatus 
at the predetermined position. As a result, the air suc- 
tion-discharge function is performed through the pipe 60 *S 
end the passageway M extending along the axis of the 
nozzle body 10, as shown by an arrow Z. In this fashion, 
the throwaway type specimen sampling-dispensing tip 

40 Is enabled to suck-dispense the specimen. 

When the sampling-dispensing tip 40 is detached &> 
from the nozzle body 10 after completion of the sam- 
pling-dispensing operation, the air is discharged out of 
the elastic bag 20 via the process opposite to that in the 
step of supplying the air. Ab a result, the elastic bag 20 
is shrunk so as to cause the outer circumferential sur- & 
face of the elastic member 21 to be moved away from 
the inner circumferential surface in the mounting section 

41 of the sampling-dispensing tfp 40, as shown In FIG. 
2. It follows that the tip 40 is detached from the distal 
end portion of the nozzle body 10. 30 

(Second Embodiment) 

FIGS. 4 and 5 collectively show the construction of 
a nozzle apparatus for sampling-dispensing a specimen & 
according to a second embodiment of the present in- 
vention. The nozzle apparatus for the second embodi- 
ment differs from that for the first embodiment In that, In 
the second embodiment, the distal end portion (lower 
end portion In the drawing) of the elastic member 21 40 
forming an elastic bag 20X is fixed to the distal end por- 
tion of the pipe 12. To be more specific, the small diam- 
eter portion (tower end portion In the drawing) 21aat the 
tip of the tapered tubular elastic member 21 is not folded 
upward for fixing to the outer circumferential surface of -#s 
the cylindrical base body 11 but is engaged with an an- 
nular recess 1 2a formed In the outer circumferential sur- 
face at the distal end portion of the pipe 1 2. - - ■ — ff ~' * 

The second embodiment of the construction de- 
scribed above Is advantageous over the first embodi- 
ment, in which the distal end portion of the elastic mem- 
ber 21 is folded upward for fixing to the outer circumfer- 
ential surface of the cylindrical base body 11, in that the 
elastic member 21 can be fixed easily, that the raw ma- 
terial cost can be towered, and that the manufacturing 
cost of the nozzle apparatus can be towered. 

If the air Is supplied into the inner space 24 of the 
elastic bag 20X under the condition as shown in FIG. 4, 



so 
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the bag 20Xie expanded as shown in FIG. 5. In this step, 
an outer circumferential portion P at the small diameter 
portion 21a of the elastic member 21 is allowed to abut 
strongly against a comer portion R in a stepped portion 
42 of the tip 40. As a result, the small diameter portion 
21aatthetipoftheeIasttemember21 Is prevented from 
being disengaged from the annular recess 12a It fol- 
lows that the elastic bag 20X, which has a very simple 
construction, permits ensuring a quite satisfactory air- 
tightness between the small diameter portion 21 a at the 
tip of the elastic member 21 and the annular recess 12a 
formed in the outer circumferential surface of the pipa 
12. Naturally, the elastic bag 20X performs a satisfactory 
function as required. 

(Modifications) 

!n the embodiments described above, air Is sealed 
In the elastic bag 20 or 20X However, another flu Id such 
as an inert gas or water can be sealed in the elastic bag, 
with satisfactory results. Also, the elastic member 21 Is 
formed of rubber in the embodiments described above. 
However, another material such as a soft plastic mate- 
rial can also be used for forming the elastic member 21 . 

(Merits of the Embodiments) 

[1] As described above, the nozzle apparatus for 
sampl hg-disp ensing a specimen, which has the 
first construction specified in the present invention, 
comprises a nozzle body 1 0 for sampling-dispens- 
ing a specimen by sucking-discharging the speci- 
men, an annular elastic bag 20 made of an elastic 
member 21 and mounted to surround the outer cir- 
cumferential surface at a distal end ponton of the 
nozzle body 10 such that fluid can be sealed in an 
inner space 24 thereof, means for mounting a spec- 
imen sampling-dispensing tip 40 by supplying fluid 
into the elastic bag 20 so as to expand the bag 20, 
and means tor detaching the sampling-dispensing 
tip 40 by discharging the flu id from with in the elastic 
bag 20 so as to shrink the bag 20. 

According to the nozzle apparatus having the 
first construction [1] described above, the outer cir- 
cumferential surface ol the elastic bag 20 is kept 
pressed stably to fit Ihe shape in the inner circum- 
ferential surface fcn the mounting sjction_£L°! ,the„ 
saniplingKiisp ensing tip 40, even if the mounting 
section 41 is deformed into, for example, an ellipti- 
cal shape. As a result, no clearance is generated 
between the nozzle body 10 and the sampling-dis- 
pensing tip 40 so as to ensure air-tightness suffi- 
ciently. 

Further, the bag 20 is so elastic that an Impact- 
like vibration taking place on the side of the nozzle 
body 10 can be absorbed by the elastic bag 20, 
making It possible to prevent the impact-like vibra- 
tion from being transmitted substantially directly to 
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the specimen sampfin g-dispensing tip 40. Naturally 
even if some Impact-like vibration has taken place 
on the side of the nozzle body 10 during the speci- 
men sampling-dispensing operation, the specimen 
housed in the sampling-dispensing tip 40 ts quite 5 
unlikely to dnp out of the tip 40. Asa result, the noz- 
zle body 10 can be moved promptly by the moving 
mechanism, leading to improvement in the speed 
ol the sampling-dispensing operation. 

It should also be noted that the expansion rate io 
of the elastic bag 20 is Incomparably higher than 
the abrasion rate on the outer circumferential sur- 
face of the elastic bag 20. N follows that, even a the 
elastic member 21 of the elastic bag 20 Is abraded 
to some extent during use of the nozzle apparatus 
over a long period of tfrne, the bonding strength be- 
tween the elastic bag 20 and the sampling-dfepens- 
Ing tip 40 Is not lowered, making It possible to main- 
tain a stable tlp-mountfing function over a long peri- 
od of time. 20 

Still further, the sampling-dispensing tip 40 can 
be detached from the nozzle body 10 by simply 
shrinking the elastic bag 20, making it quite unnec- 
essary to use the special detaching tool used in the 
conventional apparatus. It follows that the construe- 2S 
tton of the nozzle apparatus can be markedly sim- 
plified. 

[2] The nozzle apparatus for sampling-dispensing a 
specimen, which has the second construction spec- 
ified In the present Invention, comprises a nozzle 
body 10 having a proximal end portion connected 
to a gateway a suction-discharge apparatus and a 
distal end portion removably Inserted into a mount- 
ing section 41 of a specimen sampling-dispensing 
tip 40, an annular elastic bag 20 made of an elastic as 
member 21 such as rubber and mounted to sur- 
round the outer circumferential surface at a distal 
end portion of the nozzle body 1 0 such that the outer 
circumferentialsurface of the bag 20 can be brought 
Into tight contact with the Inner circumferential sur- *o 
lace of the mounting section 41 of the specimen 
sampling-dispensing tip 40, and that fluid such as 
air can be sealed in the Inner space 24 of the bag 
20, and means for expanding-shrinking the elastic 
bag 20 by supplying fluid into the bag 20 so as to *s 
expand the bag 20 in at teast a radial direction and 
discharging the fluid from within the bag 20 so as to 

. shrhk4he bag, wherein, fluid is supplied into the 

elastic bag 20 h the step of mounting the tip 40 ( 
with the distal end portion of the nozzle body 10 held 
inserted into the mounting section 41 of the tip 40, 
so as to expand the bag 20 In at least a radial di- 
rection such that the outer circumferential surface 
of the bag 20 is hermetically brought into contact 
with the Inner circumferential surface of the mount- «5 
ing BBctfon 41 of the tip 40, and the fluid ie dis- 
charged from within the elastic bag 20 in the step 
of detaching the tip so as to shrink the bag 20 such 



that the outer circumferential surface of the bag 20 
Is moved away from the inner circumferential sur- 
face of the mounting section 41 of the sampling-dis- 
pensing tip 40, thereby removing the distal end por- 
tion of the nozzle body 10 from within the mounting 
section 41 of the Up 40. 

The nozzle apparatus having the second con- 
struction [2] described above produces the function 
and effect similar to those produced by the nozzle 
apparatus havingthe first construction [1 ] described 
previously. In addition, the nozzle apparatus having 
the second construction [2] is defined more clearly 
in construction, making the apparatus easier to be 
worked, compared with the apparatus having the 
first construction [1 J. 

13} The nozzle apparatus for samplIng<Jispensbig a 
specimen, which has any of constructions [1] and 
[2] described above, comprises a first fluid pas- 
sageway M tor sucking-discharging a specimen, 
said passageway M being formed along the axis of 
the nozzle body 10, and a second fluid passageway 
N for supprying-exhausting fluid into and out of an 
elastic bag 20, said passageway N being positioned 
outside and coaxial with the first fluid passageway 
ML 

According to the nozzle apparatus having the 
third construction {3] given above, the second fluid 
passageway N tor supplybng-exhausttog fluid Into 
and out of an elastic bag 20 is formed outside and 
coaxial with the first fluid passageway M for suck- 
ing-discharging a specimen. Asa result, the second 
fluid passageway N permits fluid to flow in a suffi- 
ciently large amount and with a low flow resistance. 
Also, the space occupied by the second fluid pas- 
sageway N is relatively small, making It possible to 
render the nozzle apparatus compact 
[4] The nozzle apparatus for sampling-dispensing a 
specimen, which has any of constructions [1] and 
[2] described above, comprises the elastic bag 20 
prepared by the steps of: 

allowing one end portion of the cylindrical elas- 
tic member 21 to be fitted with a small diameter 
portion on the side of the distal end of the cy- 
lindrical base body 11 , followed by fasten frig the 
fitted portion with a fastening rrig 22 so as to 
fix said one end portion; and 
"reversing to fold upward the cylindrical efcastie 
member 21, and allowing the reversed other 
end portion to be fitted with a large diameter 
portion on the side of the proximal end of the 
cylindrical base body 11, followed by fastening 
the titled portion with another fastening ring 23 
so as to fix said other end portion and, thus, to 
form the annular elastic bag 20. 

According to the nozzle apparatus having the 
fourth construction [4J given above, the annular 



6 



11 



EP 0 760 255 A1 



12 



elastic bag 20 can be prepared without difficulty by 
using the elastic member 21 of a simple shape. 
[5] The nozzle apparatus for sampling-dispensing a 
specimen, which has any of constructions (1] and 
[2] described above, comprises the annufar elastic s 
bag 20X prepared by allowing the tapered small di- 
ameter portion 21 a at the distal end of the tubular 
elastic member 21 to be engaged with an annular 
recess 12a formed on the outer circumferential sur- 
face of the pipe 12. to 

The nozzle apparatus having the fifth construc- 
tion [5J described above is advantageous over the 
case where tha tip portion of the elastic member 21 
is folded upward for fixing to the outer circumferen- 
tial surface of the cylindrical base body 11 . in that *5 
the elastic member 21 can be fixed easily, that the 
raw material cost can be lowered, and that the man- 
ufacturing cost of the nozzle apparatus can be low- 
ered. 

20 

C talma 

1. A nozzlo apparatus for sampling-dispensing a 
specimen, characterized by comprising: 2s 

a nozzle body (10) for sampling-dispensing a 
specimen by suckhg-discharglng the speci- 
men; 

an annular elastic bag (20) made of an elastic 30 3. 
member (21) and mounted to surround the out- 
er circumferential surface at a distal end portion 
of the nozzle body (10) such that fluid can be 
seated therein; 

means for mounting a sampling-dispensing tip 35 
(10) for a specimen by supplying fluid into the 
elastic bag (20) so as to expand the bag (20); 
and 

means for detaching the sarrpl tog-dispensing 
tip (40) by exhausting the fluid from within the 40 
elastic bag (20) so as to shrink the bag (20). 

4. 

2. A nozzle apparatus for sampling-dispensing a 
specimen, characterized by comprising: 

a nozzle body (10) having a proximal end por- 
tion connected 10 a gateway (1 3)of a suction- 
„ discharge apparatus and a distal end portion 
removably inserted into a mounting section (41 ) 
of a sampling-dispensing tip (40) for a specl- so 
men; 

an annular elastic bag (20) made of an elastic 
member (21 ) such as rubber and mounted to 
surround the outer circumferential surface at a 5. 
distal end portion of the nozzle body (1 0) such <*5 
that the outer circumferential surface of the bag 
(20) can be hermetically brought into contact 
with the inner circumferential surface of a 



mounting section {41 ) of a sampling-dispensing 
tip (40) of the specimen, and that fluid such as 
air can be sealed in the bag (20); and 
means for expanding-shrinWng the elastic bag 
(20) by supplying fluid into the bag (20) so as 
to expand the bag (20) In at feast a radial direc- 
tion and exhausting the ftuldf rom within the bag 
(20) so as to shrink the bag (20); 
wherein; 

fluid is supplied into the elastic bag (20) in the 
step of mounting a sampling-dispensing tip (40) 
for the specimen, with the distal end portion of 
the nozzle body (10) held inserted into the 
mounting section ol the tip (40), so as to expand 
the bag (20) in at least a radial direction such 
ttettheouter circumferential surface ol the bag 
(20) is hermetically brought into contact with 
the Inner circumferential surface o! the mount- 
frig section (41) of the tip (40); and 
the fluid is discharged from within the elastic 
bag (20) In the step of detaching the tip (40) so 
as to shrinkthebag (20) such that the outer cir- 
cumferential surface of the bag (20) is moved 
away from the riner circumferential surface of 
the mounting section (41) of the sampling-dis- 
pensing tip (40), thereby removing the distal 
end portion of the nozzle body (10) from within 
the mounting section of the tip. 

The nozzle apparatus for sampling-dispensing a 
specimen according to claim 1 , characterized in that 
said nozzle body (10) comprises a first fluid pas- 
sageway (M) for sucking-discharging a specimen, 
said first fluid passageway (M) being formed along 
the axis of the nozzle body (10), and a second fluid 
passageway (N) for supprying-exhaustng fluid into 
and out of the elastic bag (20), said second fluid 
passageway (N) being formed to cover the outer cir- 
cumferential surface of the nozzle body (1 0) and co- 
axial with the first fluid passageway (M). 

The nozzle apparatus for sampling -dispensing a 
specimen according to claim 2, characterized In thai 
said nozzle body (10) comprises a first fluid pas- 
sageway (M) for sucking-discharging a specimen, 
said first fluid passageway (M) being formed along 
the axis of the nozzle body (10), and a second fluid 
passageway (N) for suppr^ing-exrtausting fluW 
and out of the elastic bag (20), said second fluid 
passageway (N) being formed to cover the outer cir- 
cumferential surface of the nozzle body (10) and co- 
axial with the first fluid passageway (M). 

The nozzle apparatus for sampling-dispensbng a 
specimen according to claim 1 , characterized in that 
said elastic bag (20) is prepared by the steps of: 

allowing one end portion of a cylindrical elastic 
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member (21 ) to be fitted with a email diameter 
portion on the side ot the distal end of the noz- 
zle body (10). followed by fastening the fitted 
portion with a fastening ring (22) soas to fix said 
one end portion; and 5 
reversing to fold upward the cylindrical elastic 
member (21), and allowing the reversed other 
end portion to be fitted with a large diameter 
portion on the side of the proximal end of the 
nozzle body (1 0), followed by fastening the fit- 10 
ted portion with another fastening ring (23) so 
as to fix said other end portion and, thus, to form 
an annular elastic bag (20). 

6. The nozzle apparatus for sampling-dispensing a 
specimen according to claim 2. characterized In that 
said elastic bag (20) is prepared by the steps of: 

allowing one end portion of a cylindrical elastic 
member (21 ) to be fitted with a small diameter so 
portion on the side of the distal end of the noz- 
zle body (1 n ). followed by fastening the fitted 
portion with a fastening ring (22) so as to fix said 
one end portion; and 

reversing to fold upward the cylindrical elastic 25 
member (21), and allowing the reversed other 
end portion to be titled with a large diameter 
portion on the side of the proximal end of the 
nozzle body (10), followed by fastening the fit- 
ted portion with another fastening ring (23) so &> 
as to fix said other end portion and, thus, to form 
an annular elastic bag (20). 

7. The nozzle apparatus for sampling-dispensing a 
specimen according to claim 1 , characterized In that ss 
said elastic bag (20 X) is prepared by the steps of: 

allowing a large diameter portion at the proxi- 
mal end of a tapered tubular elastic member 
(21 ) to be fitted with a part ot the outer cfrcum- 4o 
ferential surface of said nozzle body (10), fol- 
lowed by fastening the fitted portion with a fas- 
tening ring (23); and 

allowing a small diameter portion (21a) at the 
distal end of a tapered tubular elastic member *5 
(21 ) to be engaged as it is with an annular re- 
cess (1 2a) formed on the outer circumferential 
""*""' surfaciTat the distal end portion of said nozzle 
body (1 0) so as to form an annular bag (20X). 

so 

B. The nozzle apparatus for sampling-dispensing a 
specimen according to claim 2, characterized in that 
said elastic bag (20X) is prepared by the steps of: 

allowing a targe diameter portion at the prcod- ss 
mal end of a tapered tububr elastic member 
(21 ) to be fitted with a part ot the outer circum- 
ferential surface of said nozzle body (10), fol- 



lowed by fastening the fitted portion with a fas- 
tening ring (23); and 

allowing a small diameter portion (21a) at the 
distal end of a tapered tubular elastic member 
(21) to be engaged as it is with an annular re- 
cess (12a) formed on the outer circumferential 
surface at the distal end portion of said nozzle 
body (10) so as to form an annular bag (20X). 
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FIG. 2 




FIG. 3 



10 



EP 0 760 255 A1 




FIG. 5 
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